Multiscale Analysis of Microvascular Blood Flow: A Multiscale Entropy Study of Laser Doppler Flowmetry Time Series by A. Humeau-Heurtier et al.
Multiscale Analysis of Microvascular Blood Flow: A
Multiscale Entropy Study of Laser Doppler Flowmetry Time
Series
Submitted by Emmanuel Lemoine on Thu, 01/30/2014 - 14:35
Titre Multiscale Analysis of Microvascular Blood Flow: A Multiscale Entropy Study ofLaser Doppler Flowmetry Time Series
Type de
publication Article de revue
Auteur Humeau-Heurtier, Anne [1], Mahé, Guillaume [2], Chapeau-Blondeau, François [3],Rousseau, David [4], Abraham, Pierre [5]
Editeur Institute of Electrical and Electronics Engineers
Type Article scientifique dans une revue à comité de lecture
Année 2011
Langue Anglais
Date 2011
Numéro 10
Pagination 2970 - 2973
Volume 58
Titre de la
revue IEEE Transactions on Biomedical Engineering
ISSN 0018-9294
Mots-clés
Adult [6], biomedical measurement [7], Blood [8], Cardiovascular system [9], CVS
analysis [10], Doppler effect [11], Doppler measurement [12], entropy [13], Filtering
[14], Forearm [15], Haemodynamics [16], heart rate variability [17], Humans [18],
Laser Doppler flowmetry (LDF) [19], laser Doppler flowmetry time series [20], Laser-
Doppler Flowmetry [21], microvascular blood flow [22], Microvessels [23], Models,
Cardiovascular [24], multiscale analysis [25], multiscale entropy [26], Regional Blood
Flow [27], Signal Processing, Computer-Assisted [28], time series [29], Time series
analysis [30], White noise [31]
Résumé en
anglais
Processes regulating the cardiovascular system (CVS) are numerous. Each possesses
several temporal scales. Their interactions lead to interdependences across multiple
scales. For the CVS analysis, different multiscale studies have been proposed, mostly
performed on heart rate variability signals (HRV) reflecting the central CVS; only
few were dedicated to data from the peripheral CVS, such as laser Doppler
flowmetry (LDF) signals. Very recently, a study implemented the first computation of
multiscale entropy for LDF signals. A nonmonotonic evolution of multiscale entropy
with two distinctive scales was reported, leading to a markedly different behavior
from the one of HRV. Our goal herein is to confirm these results and to go forward in
the investigations on origins of this behavior. For this purpose, 12 LDF signals
recorded simultaneously on the two forearms of six healthy subjects are processed.
This is performed before and after application of physiological scales-based filters
aiming at isolating previously found frequency bands linked to physiological
activities. The results obtained with signals recorded simultaneously on two different
sites of each subject show a probable central origin for the nonmonotonic behavior.
The filtering results lead to the suggestion that origins of the distinctive scales could
be dominated by the cardiac activity.
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